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PRISMATIC LUMINAIRE WITH LIGHT-MODIFYING FLANGE 



TECHNICAL FIELD 

[01] This invention relates to the art of luminaries. In particular, the invention 
relates to a luminaire having a plurality of prismatic reflectors that reflect incident light 
from a source onto an area to be illuminated. 

BACKGROUND ART 

[02] Luminaires of the type having a prescribed overall dome-like structure 
with a series of circumferentially spaced prismatic reflectors on the exterior surface are 
known. The prismatic reflectors are formed of two, preferably perpendicular, faces with 
the intersections of the faces aligned in generally longitudinal directions with respect to 
the longitudinal axis of the luminaire. The prismatic reflectors are arranged such that the 
light passing through the interior surface of the luminaire strikes the outer surface at near 
the critical angle whereby the light is reflected toward the interior of the luminaire at an 
angle that results in its exiting the luminaire. 

[03] Such luminaires are typically configured such that the light source is 
supported near an upper end and the luminaire is open at the lower end opposite the light 
source. The luminaire wall generally terminates at the open end in a flange having a 
width slightly greater than the thickness of the wall of the luminaire. This flange is 
typically formed by a planar bottom surface oriented perpendicular to the longitudinal 
axis of the luminaire, which renders it horizontal when the luminaire is in use. An 
example of such a prior art luminaire is that shown in United States Patent 5,036,445 
(Osteen). 

[04] A problem with the prior luminaires of this type is that the some of the 
light entering the luminaire wall through the inner surface becomes trapped between the 
inner and outer walls. That is, some of the light that passes through the inner face of the 
luminaire is reflected by the outer prism faces but is not then transmitted back through 
the inner surface because it is reflected from the inner surface. This light reflected at the 
luminaire-air interface becomes trapped by repeated reflection between the outer prism 
faces and the inner surface, much as light is trapped in a waveguide. When this 
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phenomenon is combined with the dome-shape of a typical luminaire the result is that the 
trapped light eventually travels down the sides of the luminaire at small angles with 
respect to the vertical (nadir). The trapped light is ultimately incident on the bottom 
flange of the luminaire at a high angle of incidence and often passes directly through the 
flange with little change in direction, creating a bright annulus of light at angles near 
nadir. 

[05] In the general case, this annulus of light passing through the flange is 
unwanted. One reason the annulus is undesired is that it is very bright and thus contrasts 
with the remainder of the light distribution. The annulus is bright because the direction 
of the light is near nadir and does not distribute the light into the luminaire's light pattern. 
Instead, the light is concentrated into a small solid angle. 

SUMMARY OF THE INVENTION 

[06] In accordance with the invention, the flange is configured to direct trapped 
light incident on a flange into desired directions or patterns. In one embodiment, the 
bottom face of the flange is beveled whereby the beveled part refracts the incident 
trapped light over a range of angles that moves it away from the nadir (i.e., raises it) and 
also spreads it out. This reduces the brightness of the light passing through the flange 
and makes it less noticeable. The bevel face may be planar or curved (e.g., and arc, 
ellipse, parabola) or formed by a plurality of smaller line segments or by lenticular 
elements. As well, the flange may be provided with multiple prisms. 

[07] In accordance with a second embodiment of the invention, the light from 
the flange is modified in other ways to render it less objectionable or even decorative. 
For example, a color filter may be applied to the bottom of the flange to create a colored 
pattern of desired shape and brightness. And such a filter may be combined with the 
beveled or angled flange to provide the desired pattern. As well, the flange may be 
colored in other ways, such as by painting the flange or by coloring the flange material 
itself. Other optical features may also be added to provide a desired light pattern from 
the flange light. 

[08] It is an object of this invention to provide structure that modifies light 
trapped in a luminaire wall and incident on a flange of the luminaire by changing its 
color, intensity, or direction to result in a desired light pattern. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[09] Figure 1 is a partial vertical cross section of a luminaire having a flange 
according to a first embodiment of the invention. 

[10] Figure 2 is a partial vertical cross section of the flange of the luminaire 
shown in figure 1. 

[11] Figure 3 is a vertical cross section showing a second embodiment of a 
luminaire in accordance with the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[12] With reference to the drawing figures, figure 1 is a partial vertical cross 
section of a luminaire 2 formed by a wall 4 of generally transparent material, such as 
glass or acrylic plastic. The luminaire is configured to reflect light originating from a 
source (not shown) that is centrally located in the luminaire as is known in the art. The 
inner surface 6 of the wall 4 is generally smoothly curved but may be provided with a 
more complex shape as is known in the art. 

[13] The luminaire wall 4 is made reflective by providing a series of prisms on 
the outer surface of the wall 4. The prisms are formed by faces 10 that extend 
longitudinally along the wall in a prescribed curve to form the outer surface of the wall. 
Adjacent pairs of faces 10 form a dihedral angle of 90° and intersect at peaks 12. By this 
arrangement, light rays from the light source entering the wall from the central portion of 
the luminaire are generally reflected by the prism faces 10 by total internal reflection, as 
is known in the art. 

[14] The bottom edge of the luminaire is formed by a flange 14 which will be 
described in detail below. 

[15] An illustrative light ray incident on the inner surface 6 of the wall 4 is 
shown at 16. Light ray 16 originates in a lamp (not shown), impinges on the wall 4 and is 
reflected by the faces 10 to form reflected ray 18, which exits the luminaire through the 
opening formed by the flange 14. However, when the reflected ray impinges on the 
surface 6, some of the light is reflected at the surface back toward the outer surface of the 
luminaire. Such a ray is illustrated at 20. 

[16] The ray 20 is in turn reflected again by prism faces 10, which is illustrated 
by ray 22. It will be appreciated that in this manner light is trapped inside the wall 4 of 
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the luminaire and is reflected repeatedly at the inner surface 6 and the prism faces 10. It 
will further be appreciated that because of the overall shape of the luminaire, the trapped 
light such as that illustrated by ray 22 will be incident on the flange 14 at a relatively 
small angle of incidence. 

[17] Prior art flanges, such as that shown in USP 5,036,445, are generally 
planar, which allows the trapped light to pass directly through the flange in a direction 
close to vertical (nadir). The trapped light passing through the flange in this manner 
forms a relatively bright annulus of light directed downward, which is undesirable 
because it contrasts with the light pattern created by the remainder of the luminaire. 

[18] In accordance with the invention, the flange is provided with optical 
means that ameliorates the adverse effects of trapped light incident on the flange. In the 
embodiment shown in figures 1 and 2, the flange is provided with an angled face 24 
positioned to receive the incident trapped light rays 22. Of course, ray 22 is only 
illustrative, and other trapped rays will be incident on the face 24 at other locations on the 
face and at other angles of incidence. 

[19] Face 24 is preferably oriented such that the incident ray 22 is refracted to 
form ray 26. This refraction accomplishes two objectives. First, the refraction "lifts" the 
light passing through the flange by increasing its angular relationship with respect to 
nadir. Thus, refraction of the trapped rays by face 24 redirects that light to higher angles, 
which reduces objectionable effects of light at nadir. Second, by increasing the angle of 
the light, the light is spread out over a larger area, thus reducing its brightness and 
allowing it to merge with the other light from the luminaire. 

[20] With reference to figure 2, face 24 is shown oriented at an angle 8, which 
is illustrated to be 25° with respect to the horizontal. It will be appreciated that ray 22 
forms an angle a with respect to the vertical and is incident on the face 24 at an angle of 
incidence 0 a . The angle of incidence geometrically equals a + e. Ray 22 will be refracted 
at face 24 as is known in the art to form refracted ray 26. Ray 26 will exit face 24 at 
angle of refraction 9 A , and form an angle p with respect to the vertical. If one considers 
the situation wherein the rays 22 are incident over a range of angles 0°<a<15°, the angles 
(3 are: 
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a 


P 


0° 


13.6° 


5° 


22.5° 


10° 


32.8° 


15° 


46.5° 



It is apparent from the above table that for a face angled at 25° to the horizontal a fifteen- 
degree range of angles of incidence in the trapped rays results in a thirty-three degree 
spread in the angles of the refracted rays. This indicates that the trapped light incident on 
the improved flange is both raised and spread. 

[21] Figure 3 illustrates another embodiment of the invention. According to 
the embodiment of figure 3, rays are intentionally introduced into the wall and trapped to 
provide increased light level to the flange. For example, the inner surface 6 of the wall 4 
can be provided with a section 28 that forms an aperture that passes rays 30 into the wall 
in a desired direction and intensity. These rays are trapped in the wall as shown at 32 and 
are eventually incident on the flange 34. Flange 34 may be planar as illustrated but may 
also have an angled face as shown in the embodiment of figures 1 and 2. As well, flange 
34 may have one or more faces configured to provide any desired optical effect; for 
example, flange 34 may have a curved face, a stepped face, or a prismatic face. 

[22] In accordance with the embodiment of figure 3, flange 34 is provided with 
a colored filter 36 whereby light passing the flange is colored to provide a desired effect. 
This filter may take any of several forms, including a colored film attached to the flange, 
a film integral with the flange, a layer of paint, etc. 

[23] It will be appreciated that in accordance with the invention, a luminaire is 
provided with means to control light trapped in the wall of the luminaire and incident on 
a flange. Modifications within the scope of the appended claims will be apparent to those 
of skill in the art. 



5 



I claim: 

1. In a luminaire of the type formed by a transparent wall with a reflecting outer 
surface and a bottom flange, the improvement comprising means on said flange for 
modifying the light trapped in said wall. 

2. A luminaire according to claim 1 wherein said means comprises a refracting face 
on said flange configured to receive said trapped light and redirecting it away from nadir. 

3. A luminaire according to claim 1 wherein said means comprises a colored filter. 

4. A luminaire according to claim 3 wherein said transparent wall includes an 
aperture for admitting increased amounts of trapped light to said wall. 
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